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BASIC-ABSTRACT: 

NOVELTY - The mechanism comprises a collimator (4) arranged between range 
shifter (3) and deflection electromagnet (2). The electromagnet deflects the 
track of charged particle beam (1) and the collimator specifies the range of 
the beam on a flat surface. The range shifter attenuates the energy of charged 
particle to change the depth of radiation on affected region. 

USE - For cancer treating apparatus. 

ADVANTAGE - Damage of tissues adjoining the affected region is prevented, as 
the depth of radiation falling on affected region is controlled. 

DESCRIPTION OF DRAWING(S) The figure shows the cancer treatment apparatus. 
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(54) MEDICAL TREATMENT DEVICE 
(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a medical treatment device 
wjth which the change of a beam size is reduced and the occurrence 
of a radiation injury is prevented on normal tissue. 
SOLUTION: The medical treatment device is the one for radiating 
charged particles onto a lesion to execute a medical treatment. The 
device is provided with a deflection electromagnet 2 for deflecting the 
orbit of a charged, particles ray which is taken out from an accelerator 
for generating the charged particles, a collimator 4 which is arranged 
on the orbit of the ray to stipulate the range of the particles on a plane 
being vertical with respect to the orbit and a range shifter 3 for 
attenuating the energy of the particles and changing radiation depth in 
the lesion. The deflection electromagnet 2, the collimator 4 and the 
range shifter 3 are arranged in this order from the accelerator toward 
the lesion. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ; . — — — — ^ ^ ; ••; \ 

[Claim(s)] , . ™~ '• . " ' ' v / " 

[Claim 1] The deviation electromagnet which deflects the. orbit of the charged-particle line taken out from the 
accelerator made to generate said charged particle in the therapeutic device which treats by irradiating a charged 
particle at the affected part, The collimator which is arranged on the orbit of said charged-particle line, and specifies the 
range of said charged particle in a perpendicular flat surface to the orbit, The therapeutic device characterized by 
having provided the range shifter to which the energy of said charged particle is attenuated and ihe exposure depth of 
said affected part is changed, and having arranged toward said affected part in order of said deviation electromagnet, 
said collimator, and said range shifter from said accelerator. ■'• 
[Claim 2] The therapeutic device according to claim 1 characterized by having arranged the ridge filter to which the 
width of face of the depth direction of a Bragg peak is expanded between said collimators and said range sliifters. 
[Claim 3] The therapeutic device according to claim 2 characterized by said ridge filter arid said range shifter being 
movable to a beam orbital direction. 

[Claim 4] The therapeutic device according to claim 1 to 3 charact erized by adjusting the exposure depth of said 
charged particle by changing the outgoing radiation energy of said accelerator. : '. < . / ] . ~ " • 

[Claim 5] The therapeutic device according to claim 2 or 3 characterized by expanding the width of face of the depth 
direction of said Bragg peak by adding a modulation to the outgoing radiation energy of said accelerator. 
[Claim 6] The therapeutic device according to claim 1 to 5 characterized by having arranged the vacuous beam duct in 
the charged-particle deviation section of said deviation electromagnet, and using plastics for said beam duct. 
[Claim 7] The therapeutic device according to claim 1 to 6 characterized by having arranged the movable beam 
collimator to the beam travelling direction upstream to said deviation electromagnet. 

[Claim 8] The therapeutic device according to claim 1 to 7 characterized by having fixed bolus to the patient fastener 
and making disposition possible. 

[Claim 9] The therapeutic device according to claim 1 to 8 characterized by passing the exciting current which has 
arranged said deviation electromagnet of a pair, and made the sine wave the exciting current impressed to said each 
deviation electromagnet, and shifted the phase to said each deviation electromagnet 90 degrees. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION' ™~ " " ' ~ ~~ ~~ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the therapeutic, device using the charged-particle line with which 
irradiates the cancer affected part and a therapy is presented, concerning the therapeutic device Which used the charged- 
particle line of high energy. 
[0002] 

[Description of the Prior Art] Under the therapy of the cancer by the radiation, irradiating the beam of the charged 
particle (iOn, such as hydrogen, helium, and carbon) of the high energy accelerated with the accelerator is performed. 
[0003] Drawing 9 is drawing showing the outline configuration of the therapeutic device of cancer using the charged- 
particle line concerning the conventional example. The charged-particle line 1, the deviation electromagnet 2, the range 
shifter 3, and a collimator 4 are arranged, and the therapeutic device shown by drawing 9 is making the configuration 
which irradiates the charged-particle line 1 at a patient's 6 affected part fixed to the dental chair 5. In addition, the 

deviation electroma g net 2 deflects the orbit of the char ged- particle line (charged particle heam) taken nut ffom the 

accelerator which is made to generate a charged particle, and which is not illustrated, and a collimator 4 is arranged on 
the orbit of said charged-particle line, the range of said charged particle in a perpendicular flat surface is specified to 
the orbit, and the range shifter 3 attenuates the energy of said charged particle, and changes the exposure depth of the 
affected part. 

[0004] Usually, since it is large compared with the size of the beam of the charged-particle line 1, in order to irradiate 
uniformly to the affected part, the magnitude of the affected part extends the size of the beam of the charged-particle 
line 1, or scans a narrow beam in the perpendicular direction to a beam shaft, and the approach of carrying out the 
distributed exposure of the beam according to the magnitude of the affected part is performed. 
[0005] The approach of scanning a beam in the perpendicular direction and irradiating it in it to a beam shaft, is also 
called the pixel scan irradiating method or the raster scan irradiating method. By this approach, when setting a Y-axis 
as a direction perpendicular to the X-axis, a beam shaft, and the X-axis for a direction perpendicular to a beam shaft, 
according to the dimension of the affected part, determine two or more exposure locations, X shaft orientations and Y 
shaft orientations are made to deflect a beam using the deviation electromagnet 2, and it irradiates by scanning a narrow 
beam according to an affected part configuration. 

[0006] Moreover, in the shaft orientations of the affected part, since the large field of the effect of damage by the 
exposure of the charged-particle line 1 is restricted to the thin field near the halt location of the charged-particle line 1 
called a Bragg peak, after performing the exposure to a perpendicular flat surface to the above-mentioned beam shaft, 
the beam energy for which the range shifter 3 is used and which is irradiated by the patient 6 is changed. And move a 
Bragg peak to shaft orientations, X shaft orientations and Y shaft orientations are made to deflect a beam again, and an 
exposure into an affected part field is repeated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to perform depth control of beam shaft orientations in the 
therapeutic device using the conventional charged-particle line in an exposure which was mentioned above, when the 
range shifter 3 is placed and used into a beam shaft, the emittance of a beam increases by dispersion of the charged- 
particle line 1 by the component of the range shifter 3, the size of the beam irradiated at the affected part becomes 
large, and there is a problem that the radiation damage to the normal tissue which adjoins the affected part occurs. 



[0008] The purpose of this invention lessens change of beam size, and is to offer the therapeutic device which prevents 
generating of the radiation damage to normal tissue. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the purpose, the 
therapeutic device of this invention is constituted as the following. 

[0010] (1) In the therapeutic device which treats by the therapeutic deviceof this invention irradiating a charged 
particle at the affected part The deviation electromagnet which deflects the orbit of the charged-particle line taken out 
from the accelerator made to generate said charged particle, The collimator which is arranged on the orbit of said 
charged-particle line, and specifies the range of said charged particle in a perpendicular flat surface to the orbit, It had 
the range shifter to which the energy of said charged particle is attenuated and the exposure depth of said affected part 
is changed, and arranges toward said affected part in order of said deviation electromagnet, said collimator, and said 
range shifter from said accelerator. 

[001 1] (2) The therapeutic device of this invention is equipment given in the above (1), and arranges the ridge filter to 
which the. width efface of the depth direction of a Bragg peak is expanded between said collimators and said range 
shifters. 

[0012] (3) The therapeutic device of this invention is equipment given in the above (2), 'and said ridge filter and said 
range shifter are movable to a beam orbital direction. 

[0013] (4) The therapeutic device of this invention is equipment the above (1) thru/or given in either of (3), and the 
therapeutic device of (5) this inventions which adjust the exposure depth of said charged particle by changing the 
outgoing radiation energy of said accelerator is equipment the above (2) or given in (3), and expand the width of face of 
the depth direction of said Bragg peak by adding a modulation to the outgoing radiation energy of said accelerator. 
[0014] (6) The therapeutic device of this invention is equipment the above (1) thru/or given in either of (5), arranges a 
vacuous beam duct in the charged-particle deviation section of said deviation electromagnet, and uses plastics for said 
beam duct; : 

[0015]-(7)-The therapeutic device of this invention is equipment the a^^ — 
arranges the movable beam collimator to the beam travelling direction upstream to said deviation electromagnet. 
[0016] (8) The therapeutic device of this invention is equipment the above (1) thru/or given in either of (7), and fixes 
bolus to a patient fastener and makes disposition possible^ 

[001 7] (9) The therapeutic device of this invention passes the exciting current which is equipment the above (1)' thru/or 
given in either of (8), and has arranged said deviation electromagnet of a pair, and made the sine wave the exciting 
current impressed to said each deviation electromagnet, and shifted the phase to smd each deviation electromagnet 90 
degrees. 

[0018] As a result of providing the above-mentioned means, the respectively following operations are done so. 
[0019] (1) Since according to the therapeutic device of this invention distance of said range shifter and said affected, 
part can be shortened even if the range shifter used as the scatterer to a charged-particle line can be arranged near the 
affected part, said charged-particle lines are scattered about by said range shifter and a beam emits, the beam size in 
said affected part is small maintainable. - 

[0020] (2) Since distance of the affected part and said ridge filter can be shortened even if there is dispersion of a 
charged-particle line with said.ridge filter by arranging said ridge filter between a collimator and a range shifter when a 
ridge filter is used according to the therapeutic device of this invention, in order to expand the width of face of the 
depth direction with a very sharp peak of a Bragg peak, the beam size of said charged-particle line is small 
maintainable. 

[002 1 ] (3) According to the therapeutic device of this invention, a range shifter and a ridge shifter will be arranged near 
the affected part, but By making said ridge filter and said range shifter movable to a beam orbital direction in the case 
of exposure positioning of the patient who rode on getting on and off or said dental chair of the patient to a dental chair 
It can separate from a patient to beani shaft orientations,, and exposure positioning can be performed so that a patient or 
a dental chair, and said range shifter may not contact. Said range shifter which is scatterer, and said ridge filter can be 
brought close to the affected part by making said ridge filter and said range shifter approach a patient before the 
exposure of a charged-particle line. It enables this to maintain the beam size of the charged-particle line to irradiate 
small. 

[0022] (4) According to the therapeutic device of this invention, what is necessary will just be to adjust the exposure 



depth of a charged particle and to prepare the thin range shifter for tuning the exposure location of the depth direction 
finely as a range shifter used as the scattering source of a charged-particle line by changing the outgoing radiation 
energy of an accelerator instead of a range shifter. The exposure depth can be controlled, without this using a thick 
range shifter, and effect of dispersion by the range shifter is made small, and it becomes possible to maintain the beam 
size of a charged-particle line small. 

[0023] (5) According to the therapeutic device of this invention, by adding a modulation to the outgoing radiation 
energy of an accelerator instead of a ridge filter/distribution of the energy of a charged particle can be enlarged the 
ridge filter which serves as scatterer on a beam orbit by expanding the width of face of the depth direction of a Bragg 
peak can be lost, and it becomes possible to maintain small the beam size of the charged-particle line which irradiates 
the affected part. 

[0024] (6) By the ability bringing the location of the beam ejection aperture which is needed in case the charged 
particle which could abolish dispersion with a charged-particle line and air, and was taken out from the accelerator is 
irradiated at a patient according to the therapeutic device of this invention close to a patient, the effect of dispersion of 
the charged-particle line by said beam ejection aperture can be reduced, and it becomes possible to maintain small the 
beam size of the charged-particle line which irradiates the affected part. 

[0025] (7) According to the therapeutic device of this invention, by having arranged the movable beam collimator for 
the beam travelling direction upstream of a deviation electromagnet, adjust the beam size of a charged-particle line with 
said beam collimator, and it becomes possible to maintain small the exposure beam size of the charged-particle line 
which performs the exposure in the periphery of the affected part. 

[0026] (8) According to the therapeutic device of this invention, it becomes possible to be able to make distance of said 
bolus and affected part very small, and to maintain the exposure beam size of a charged-particle line small in the case 
of the therapy using bolus. 

[0027] (9) According to the therapeutic device of this invention, the damage to the normal tissue near the affected part, 
can be reduced by using the method of irradiating of the both sides of it being able to be adapted in the WABURA 
irradiating-method,-carrying-ouHhe uniform-exposure ofthe interior of ^the affected part by the-WABURA-ifradiatihg ~~ 
method further, and carrying out the pixel exposure only of the periphery of the affected Dart 
[0028] F 

[Embodiment ofthe Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0029] (Gestalt ofthe 1st operation) Drawing 1 is drawing showing the outline configuration ofthe therapeutic device 
using the charged-particle line concerning the gestalt of operation of the 1st of this invention. In addition, in drawing 1 , « 

a same sign is given to the same part as drawing 9 , and explanation is omitted. ' 

[0030] As shown in drawing 1 , in this therapeutic device, the deviation electromagnet 2, the collimator 4, and the 
range shifter 3 are arranged in order toward the travelling direction ofthe charged-particle line 1 . The thin charged 
particle beam drawn from the accelerator which is not illustrated as actuation of this therapeutic device using a 
charged-particle line is deflected at the include angle beforehand decided according to two or more exposure locations 
doubled with the configuration of a patient's 6 cancer affected part with the deviation electromagnet 2. During the 
exposure ofthe charged particle in two or more exposure locations, the exciting current to at least one deviation 
electromagnet 2 is set constant, and the exposure decided beforehand is irradiated. Moreover, the exposure location of 
the depth direction is changed using the range shifter 3, and an exposure is repeated. 

[0031] Drawings is drawing showing the example of the exposure to the affected part. The dotted line of drawing 2 
shows the periphery of the affected part 1 1, and a Z direction is a travelling direction ofthe beam ofthe charged- 
particle line 1 . In the exposure of the charged-particle line 1, since it has the Bragg peak which has a very sharp peak in 
the exposure depth direction, in the depth direction ofthe affected part 1 1 , damage on a cell takes place to the thickness 
of Ln layer shown in drawing 2 intensively. Moreover, since the charged-particle line 1 is usually a narrow beam 
compared with the affected part 1 1, it serves as magnitude ofthe beam shown by Dn of drawing 2 . In order to do 
damage by the charged-particle line 1 to the affected part 1 1 whole, while irradiating a charged particle according to 
two or more exposure locations within Ln layer, it is necessary to irradiate two or more layers also in the depth 
direction further. A charged-particle orbit is changed into modification of the exposure location within Ln layer using 
the deviation electromagnet 2. Moreover, in order to change the layer to irradiate, the range shifter 3 is used 
[0032] When scatterers, such as the range shifter 3, are in the path ofthe beam ofthe charged particle in the therapeutic 
device using a charged-particle line, and the magnitude of a beam tends to become large and tends to irradiate the 



inside of the affected part 1 1 by dispersion at homogeneity, the part of the beam of the charged-particle line 1 which 
separates from the affected part 1 1 will increase, and the damage to normal tissues other than affected part" 1 1 will be 

[0033] However in this therapeutic device, the range shifter 3 which serves as scatterer to a charged particle beam by 
having arranged the deviation electromagnet 2, the collimator 4, and the range shifter 3 in this order can be arranged 

«?3J wt^ a ^ mC t the f^-P^ lines 1 ^ ottered about by the range shifter 3 and the distance 
of the range shifter 3 and fhe affected part 1 1 becomes short, flight distance of the beam from scatterer to the affected 
part 1 can be shortened. Thereby, the beam size of the charged-particle line 1 in theaffected part 1 1 can be maintained 
small, and the damage to normal tissues other than affected part 1 1 can be reduced 

[0034] (Gestalt of the 2nd operation) Drawing 3 is drawing showing the outline configuration of the therapeutic device 
using the charged-particle line concerning the gestalt of operation of the 2nd of this, invention. In addition, in drawing 
3 , the same sign is given to the same part as drawing 1 . — ■ ■ 

[0035] As shown in drawing 3 , in this therapeutic device, the collimator 4 shown in drawing 1 and the ridge filter 21 to 
which the width efface of the depth direction of a Bragg peak is expanded between the range shifters 3 are arranged 
i>ince. the Bragg peak of the charged-particle line 1 is very sharp, when not using a ridge filter 21, the thickness of the . 
layer shown in drawing 2 will become very thin, and its count of modification of the exposure layer using the range 
shifter 3 will increase very much. ' 

[0036] For this reason, the count of modification of the range shifter 3 can be reduced by controlling the thickness of an 
exposure layer using a ridge filter 2 1 . However, it is created with the aluminum which makes a triangular 
configuration, and that a ridge filter 21 has a stair-like cross section or when the charged-particle line 1 passes aridge f 
tilter 21 , the size of the beam of the charged-particle line 1 becomes large by dispersion. 

[0037] In this therapeutic device, by having arranged the ridge filter 2 1 between a collimator 4 and the range shifter 3 
distance of a ridge filter 21 and the affected part 1 1 can be made small, and flight distance of the beam from scatterer to 
the affected part 1 1 can be shortened. Thereby, the beam size of the charged-particle line 1 in the affected part 1 1 can 
be maintained-smalh-and the damage to normal tissues other than affected part lTcafrb^re^ucecT 



I0038J (Gestalt of the 3rd operation) The outline configuration of the therapeutic device using the charged-particle line 
concerning the gestalt of operation of the 3rd of this invention is the same as that of what was shown in drawing 3 and 
a ridge filter 2 1 and its range shifter 3 are still more nearly movable to a beam orbital direction. ~ — ' 
[0039] In the therapeutic device using the charged-particle line of a configuration of having been shown in the gestalt 
of the 1st and the 2nd operation, the range shifter 3 and a ridge filter 21 will be arranged near the affected part So by 
making movable a ridge filter 21 and the range shifter 3 at a beam orbital direction, in the case of getting on and off of 
the patient 6 to a dental chair 5, or exposure positioning to the patient 6 who rode on the dental chair 5, it can separate 
from a patient 6 to beam shaft orientations so that a patient 6 or a dental chair 5, and the range shifter 3 may not 
contact, and exposure positioning can be performed in this therapeutic device. 

[0040] And by making a ridge filter 21 and the range shifter 3 approach a patient 6 before the exposure of the charged- • 
particle line 1, the range shifter 3 and ridge filter 21 which are scatterer can be brought close to the affected part and it 
becomes possible to maintain the beam size of the charged-particle line 1 small in the case of the exposure to the 
affected part. 

[0041] (Gestalt of the 4th operation) Drawing 4 is drawing having shown the change of the beam energy of an 
accelerator and an example of the extraction time amount of a beam in the therapeutic device using the charged-particle 
line concerning the gestalt of operation of the 4th of this invention which are not illustrated. 
[0042] What is necessary will just be to prepare the thin range shifter 3 for tuning the exposure location of the depth 
direction finely by adjusting the exposure depth of a charged particle by changing the outgoing radiation energy of the 
beam in an accelerator as a range shifter 3 used as the scattering source of the charged-particle line 1, as shown in 
drawing 4 . . ■ . 

[0043] The exposure depth can be controlled, without this using the thick range shifter 3, and effect of dispersion by 
the range shifter 3 is made small, and it becomes possible to maintain the beam size of the charged-particle line 1 small. 

[0044] (Gestalt of the 5th operation) Drawing 5 is drawing having shown modulation actuation of the beam energy of 
the synchrotron as an accelerator in the therapeutic device using the charged-particle line concerning the gestalt of 
operation of the 5th of this invention which is not illustrated, and an example of the extraction time amount of a beam 



[0045 The modulation of the outgoing radiation energy of the beam in a synchrotron is performed by interlocking the 
excitation^energy to the modification electromagnet of a synchrotron, and the **** frequency of a mold cavity In order 
moXktion 6 charged-particle line 1, it is required for the energy of an exposure beam to add a 

[0046] | When a ridge filter 21 is used, the size of a beam increases by the component of a ridge filter 21, and dispersion 
Then by . adding a modulation in the shape of a saw as an example, as shown in drawing 5 to the energy of the beam ' 

^, r 1! T nt shown in djgwjngj , distribution of the energTofa charged particle is enlarged 

and the width of face of the depth direction of a Bragg peak is expanded. It becomes possible to maintain small the 
beam size of the charged-particle line 1 which can lose the ridge filter 21 used as the scatterer on a beam orbit bv this 
and irradiates the affected part. 7 ' 

[0047] (Gestalt of the 6th operation) Drawing 6 is drawing showing the outline configuration. of the therapeutic device 
using the charged-particle line concerning the gestalt of operation of the 6th of this invention. In addition; in drawing 
o , the same sign is given to the same part as drawing 1 . — - — - 
[0048] As shown in drawing 6 , in this therapeutic device, the beam duct 23 which becomes the charged-particle 
deviation section of the deviation electromagnet 2 from the vacuous beam duct 22 and plastics is arranged By having 
arranged the vacuous beam duct 22 in the charged-particle deviation section of the deviation electromagnet 2 and 
mZl M C ^ 2 l 0f u P . la?ticS ' ^ hile the charged-particle line 1 flies, dispersion with air can be abolished. 
[0049] Moreover, by the ability bringing the location of the beam ejection aperture 24 which is needed in case the 
charged particle taken out from the accelerator which is not illustrated is irradiated at a patient 6 close to a patient 6 the 
effect of dispersion of the charged-particle line 1 by the beam ejection aperture 24 can be reduced, and it becomes ' 
P°~° mamt a in -small the beam size of the charged-particle line 1 which irradiates the affected part 
[0050 (Gestalt of the 7th operation) Drawing 7 is drawing showing the outline configuration of the therapeutic device 
using the charged-particle line concerning the gestalt of operation of the 7th of this invention. In addition; in drawing • 
7 , the same sign is given to the same part as drawing 1 : — —— 

4-Q05-l-]-Asshown-ino£aM^-,4n-this 

electromagnet 32 are newly arranged in the style of [ of the deviation electromagnet 2 ] the improvement in the method 
of beam advance. By having arranged the movable beam collimator 31 for the beam travelling direction upstream of 
the deviation electromagnet 2, the beam size of the charged-particle line 1 is adjusted with the beam colliniator 31 and 
it becomes possible to maintain small the exposure beam size of the charged-particle line 1 in the exposure of the ' 
m£?it Pa ? lclehneltotheaf f^ 

[0052] Furthermore, as shown in drawing,7 , the beam which emits from the beam collimator 3 1 by arranging the 
convergence electromagnet 32 between the beam collimator 3 1 and the deviation electromagnet 2 can be extracted to 
^ exposure location of the affected part using the convergence electromagnet 32, and it becomes possible to maintain 
small the exposure beam size of the charged-particle line 1 in the exposure of the charged-particle line 1 to the affected 
part, especially the exposure to the periphery of the affected part. 

[0053] (Gestalt of the 8th operation) Drawings is drawing showing the outline configuration of the therapeutic device 
using the charged-particle line concerning the gestalt of operation of the 8th of this invention. In addition; in drawing 

8 , the same sign is given to the same part as drawing 1 . 

[0Q54].As^shown.in drawing^ , in this therapeutic device, it fixed to the patient fastener 34 and the patient collimator " 
S C wf tf, a ^ !fferent ^figuration for every patient called bolus 33 is arranged. By fixing to the patient fastener 34 
and being able to arrange bolus 33, it becomes possible to be able to make distance of bolus 33 and the affected part 
Ss S 33 t0 maintain sma11 the ex P° sure beam size of the charged-particle line 1 in the case of the therapy\ising 

[0055] (Gestalt of 'the 9th operation) The therapeutic device using the charged-particle line concerning the gestalt of 
operation of the 9th of this invention passes the exciting current which has arranged the deviation electromagnet 2 of a 
pair and made the sine wave the exciting current impressed to each deviation electromagnet 2, and shifted the phase to 
each deviation electromagnet 2 90 degrees in the therapeutic device shown in drawing 1 

S25 daJ ", ag ' t0 the ?°T al ti8SUe near the affected P art can be reduced ^ it being able to be adapted in the 
t^w irradiating method by this, even if it is the configuration of the irradiation equipment shown in the gestalt of 
the 1st operation, and irradiating the interior of the affected part uniformly by the WABURA irradiating method 
further, and using the method of irradiating of the both sides of carrying out the pixel exposure only of the periphery of 



the affected part. ' . ; • ■ 

[0057] In addition, this invention is not limited only to the gestalt of each above-mentioned implementation, but in the 
range winch does not.change a summary, deforms timely and can be carried out 

[0058] " . . ' ; '-.•'•< ' • ". 

[Effect of the Invention] Inorder to perform depth control of beam shaft orientations, when a range shifter is used 
according to Jhe. therapeutic device of this invention, the emittance of a beam increases by dispersion by this range 
shiver, and the problem that the size of the beam irradiated at the affected part becomes large, and the radiation damage 
to the normal tissue which adjoins me affected * s 

, [0059] -That is even when pixel scan.or exposure control of the depth direction using the raster scan irradiating' method 
is performed, change of beam size can be lessened compared with the former, and too much radiation damage to 
normal tissue can belprevented. * V ' ; . , ; ! 

[Translation done.] " ~~ ~ ~ ::■ - ~7 ' 
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